






















...................................................................................................................................

...............................................................................................................................

..................................................................................................................

........................................................................................................................

.....................................................................................................................

..............................................................

..................................................................................

..........................................................................................................

.................................................................................................

......................................................................

.................................................................................................................

...........................................................................................................

...........................................................................................................

...........................................................................................................

................................................



............................................

.....................................................

...........................................................................................................

...........................................................................................................

...........................................................................................................

...........................................................................................................

.....................................................................................................

..........................................................................................

.....................................................................................................

.........................................................................................

................................................................................

.................................

.................................................................................................................

..................................................................

........................................................................................................

........................................................................................

.................................................................

..............................................................................................



..................................................................................

..............................................................................................

.........................................................................................................

....................................................................................................................

....................................................................................................

.....................................................................................................

.....................................................................................

..........................................................................

.................................................................................................

...........................................................................................

.......................................................................................

..............................................................................

.................................................................................

...................................................................................

....................................................................................

...................................................

.........................................................................

.........................................................



..........................................................................................

........................................

....................................................................................

..................................................................................

..........................................................................................

.........................................................................................

.........................................................................

................................................................................................

...............................................................................................

..........................................................

..........................................................

..........................................................

..........................................................

.................................................................................................................

.......................................................................

.........................................................................................

...............................................................................................................

...................................................................................



...........................................

....................................................................................

............................................................................................................................

............................................................................................................................................





..................................................................................................

.................................................................................................

...............................................................................................

.......................................................................................................

.......................................................................................................





................................................................

............................................................

.......................................................................................

.......................................................................

.................................

......................................................

............................................

...................................................

........................................

......................................................

...........................................................................................................

...........................................................................................................

...........................................................................................................

........................................................................................



...........................................................................................................

.................................................................................................................

...........................................................................................................

........................................................................................................

...........................................................................................................

...........................................................................................................

............................................................

.....................................................................

...................................................................................................................

.........................................................................................................

..............................................................................................................

......................................................................................

...................

.............................................................................

...............................

..........................................

.............................................................................

...............................



..........................................

............................................................................

...............................

..........................................

.......................................................................................

.........................................

....................................................

.......................................................................................

.........................................

....................................................

.......................................................................................

.........................................

....................................................

...................................................................................................

..................................................................................................

...................................................................................................

..................................................................................................

.............................................................................



...................................

..............................................

.................................................................................

...................................

..............................................

.................................................................................

...................................

..............................................

.................................................................................

...................................

..............................................

.................................................................................

...................................

..............................................

.................................................................................

...................................

..............................................

.............................................................................................



.........................................................................................

................................................

........................................

................................................................................

...............................................................................

.........................................................................

...........................

........................................................................

...........................

........................................................................

...........................

........................................................................

..........................

........................................................................

..........................

........................................................................

..........................

......................................................................



........................

......................................................................

........................

......................................................................

........................

.................................................................................................

...................................................................................................

..................................................................

.....................................................................................................

...........................................................................................

...............................................................

.........................................................................................

......................................................................

......................

....................................................................

...........................................................

....................................

..............................



...............................

.....................................

...................................

.......................................

................................................................................

................................................................

.........................................

...................................

....................................

...........................................................

....................................

..............................

...............................











(1)

































(2)































(2)

(3)

(4)



(5)

0.00%

2.00%

4.00%

6.00%

8.00%

10.00%

12.00%

P
e
rc
en
ta
g
e

Total Weight Percentage of FDM Components



0.00%

2.00%

4.00%

6.00%

8.00%

10.00%

12.00%

14.00%

16.00%

18.00%

20.00%

P
e
rc
en
ta
ge

Total Weight Percentage of Components



(6)

(7)

X axis = 0.23 mm

Y axis = 0.00 mm

Z axis = 1.40 mm

The results obtained from Equation 7 are as follows:

X axis = 12.69 mm

Y axis = 0.00 mm

Z axis = 13.67 mm



This approach assumes that the center of mass for each component is located at the center

of geometry. This is not necessarily the case for each component and would require further

research to obtain the location of the geometric center for each component and plug those values

into Equation 6 and Equation 7.
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To address the failures of Drone Version 5 some minor alterations were made to increase

its impact resistance. The first alteration was made to the spring mechanism. The stiffness of the

spring was increased and an x shape connecting the springs of all the legs was introduced to keep

all the feet tethered to one another when experiencing tangential forces. The increased stiffness of

the spring mechanisms helped reduce the needed deflection so that the impact force calculated is

more accurate than before. Based on these results, the drone's design still needed refinement and

impact resistance optimization. The testing shows that the bottom board bends and reacts like a

cantilever beam. To increase the stiffness of a cantilever, the mass moment of inertia must be

increased. Therefore, the thickness of the bottom board was increased in the subsequent design.
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